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c ) mm<D*ki€vmzmMi-2>j:m, 
ssttftf^)^ ^y-~> ^r& 0 

[flNt^2] H®*>^®^\ -f-O^I§^Ttit^T^TCm^#<7) 

<dx*$>2>, m^m i iEmo* ^ y - ~ > 

O 

[«3fcg 6 ] i ~ 4 v>-f ti^ £SB«o* * y - - v i «9 # 

[0 0 0 1] 
[0 0 0 2] 
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W«SL/:^t^f fflfl, lt(i, fcfcx.tf, 

[0 0 0 3] 
[0 0 0 4] 

[#fp^:m i ] 

[0 0 0 5] 

i&mimvk vzit-rz mm] 

[0 0 0 6] 

[MM * * fc * <o3MS:] 

itttm&l Z>^t^ (2) t/:> ftMf^}:^ii^i04fW 

(3) ^S«:#x.&^ite«H«±^rlB^H^tcH3t-f& 
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[0 0 0 7] 

cd a) mmp^'-sfMv&m^m-e&t), ^msim^xmLtzm^t 
c) mm^^vm^m-r^nn. 

mm c i ) ib«^>^ * v > 

m#i-**>otn&*. tufa do famo*^;--^;^ 
C5D Mfs ci) ~ C4) \t*?tifrK&m<Dx?v-->?ijmm<Dmm> 
C6) HtfiB cd ~ C4) w-r tt^ ^iBm<7)^ * v - - > 

K 

[0 0 0 8] 

W^m£-T &±§^ (MET) H»*ofeW* t iftT«>U<ttlRl±-ra#'6'^ flUK 
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[0 0 0 9] 

•&mffimK&\,*x, mm? tit, mn^^m^mt^^tzh 

LHIfi^otitwr/^f^^o r*tt*>v<*RJ ^«±> SIS* 

WC^fti:|BI«|0«fifi«:*-r&«>0"C**|R»), ^Bm-^£*U>o T 
[0 0 10] 

o tot, *f&W<ox ^ i; - - > J: frtf, ^CMitttiS*^^ 

[0 0 11] 

W^O^b, tz t tL It, 3&<D&T *,t< ttlpJ±**E* *l& 4: IS® £^ 

*t* 0 mm? >s**'g<7)§&mznt&£ LtzvmM^-t^wm^it^x, 
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[0 0 12] 

t^w^tj tit, mm? >^?%<ow$&wr&£v i §&mTx<Dmm<Digm 
fc*v»^ 0 \^n^m<Dmu^^mmxhh\ t\u m-m<omm?>^?M 

[0 0 13] 
[0 0 14] 

mm? >wttb lxh, mm<D*kiitmi l zmk%i>fzt> & * -vwrx 

mm^m J 3'ir&?>^?MX$>2> 0 *Xi>, *?L«ilOG0/GliO»rty^ 
[0 0 15] 
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(jeit, vw^wgiv^) j tit, *%mmmK&tfz>mmmM<D7 

# > ;i/ - , 7 9 tr - * ir<^>^r^ig, ^^y^^^'i^^^ ^?Lls^a^o 

[0 0 16] 

xJ£, Tob7 7^ i)-l<zmir2)?>s*?M, Caf 7 r * V -&CJS1"& * 
tO'J>77? y * Z"*?Ms CDKCcyclin dependent kinase) 7 7 

5 'J-t:Itl> * V^^R, Rb (retinoblastoma) -a^^twJR-f * 

* V^^K, p537 7 5 U -5t^»^Mi-a * p217 r ^ y -atfc 
^•M^^i-^^^/^^K. GADD45 (growth arrest and DNA damage induicible 

)7t ^ y -Mittmydfcmir&fys*?^ E2F7 r ^ v-?>/*?mzm?2> 
? y*jrm, pi57 7 ^ y -mttmm^m-tz>?y^?m, pi67 r $ y 
^mtotem-tzyy*?^ kriyr^^-m^m^^mir^^y^^^ ink 
477^v -sWk^m^jk-*-* * TGF/? 7 7 ^ y -kjps-t* * V/** 

[0 0 17] 

Tob77^ y-^-r^>^>^^@(i, -eoT^ ywJsm<ommw$.\^ 
ii<D&T*l>titbLo z>i><DX~$>&WL*)^ wmMWtiK.* w&m-^: \<or 
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: l(7)75y mSE^'J ^ <^@B^iJIWl— 14y6 s \ ft* L < *420%J£Lh, £ «9 £f f L < ii35 
< t480%i:i_t, L < {±90%m_h, L<(i95%^±T^^,T5y 

[0 0 18] 

ioot ^ j m^M* ^(Dw&fcwzm^ : 2 ^-rr 5 j wmw h & &b 0 x a ( 

GRBoxhfcv^) h^tL^$^^l|Wl140«v^it (SJR«1f^«) 

Rtt**^, ^^Box kKlmz.Tmm^ : 3 fc^***7 5 ymSfflfrb&ZBox B 
fcPftf^iftJK^^^lE^^ttTv^feOtabao Box h&XZMox Bfc 
ov^Tte. Tirone, F. , (2001) J. Cell Physiol., 187, 155-165 &#fl&S*Lfc 
v> 0 fcfcil;^ Box k&ZZfBox. BO#£# s &^*vCV*;?>Tob7 r ^ y -KM-fZ 
? %K^\,*X£cfc&lKZ1nb<DT $ y^E^lIJiO^eSr^^ hTobfiN 
Jidi^^ 40~58{£ tCBox A £ 76^-95^^ Box B^U hTob2»4N5^3»*»e>40~58 
ftfcBox A£76{i~96f£&3ox Bfc^U Pc3t±N5^J»^?>50~68fi^Box A&1241& 
~143^twBox B&^U hAnafiN^^lb42~60St^Box A&88fc~117{£KBox 
B&^fU mBtg3(4N5|C^^«b42~60ffiHBox A£88{£~117'f&KBox B&^U hPc3 
BtiN*«*^42~60&JwBox A*88tt~117fi[tCBox B*^r-T*o iot, Tob? r 

S/fl«?lJfc©E?fl|B|— Sr£L<i±2096£JLt. £ W£ L < li35%J2JUt, 
ZhK&t L<£50%J£Lt. £ Mcfrt L< t±65%£l.h, L 0480% 

#fc»£L<t±90%J2U:, *fc«f£L<l495%&±t^*7$>'aiBB?!l* 

[0 0 19] 

Tob7r 5 V-tem-t&jr-y/ifRb LXii, Box AfcitfBox B**^^^, 
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[0 0 2 0] 

: 4Km+T$;WEffl*tb*:&9>;ijrX-?* > & 0 Caf 7 y $ V -KM? Z 9 

«t<^ tfc* mm-^: 4<D7< ym.mmt<Dw.mm-m\ *f ^ l < t±2o%m 

±, i W£ L< tt35%£Lb, 3&fc»*L<l±50%Ja±, S S> L < ti65 
%J2Lk, 3&fc0*L<tt8O%JBUt, # Clft L < l±9O%J0LL, *t»4L<»4 

[0 0 2 1] 

«T1B l>fc < t *> 1 oj i: {4 i L < tt«KRO*-C** 0 Sfc, *Wffl 

m^&^x [m^mm] t^sm^ Mmmm±7<ymmmxmm^^t 
[0022] 

k r 9 4 > * > y $ titz 2 ooBfi^iJ * itm- ^-tia^^tiH 

o 

[0 0 2 3] 

tK±t)g:mzti2, 0 mm-mt, wmmmvy\>, tzt^ blasts fast 

[0 0 2 4] 

tztx.tf, Tob^r ^V-^m^y^ffctttt, fcfcx.Hr, ToK Tob2 
. Btgl, Pc3/Tis21/Btg2, Ana/Btg3. B9. 10. Pc3K, Pc3B, B9.154£#^f t>*L* 
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o Caf^r^V-^JR^a^^^Rfctrii, fcfcjitf, CafK Caf2, P0P2^ 

*_i±\ *»m * y * y ^b. ^-y ? >; ^di, d2, D3, *m * y >m&m 

[0 0 2 5] 

fr$>2>^*>/*?nt ItOli^W^ftli, f?)7^TOJO^ 

<b £ & * wc* ft 4 jfc »± i *> L < (ilti^T 5 y ttin^ 

£ L < (±5-100, 000^*, ZbKmt L < (±10-50,000$^ £ L 

< (iioo~io,ooo^*<^T^ y^f)^^>^/f Kt?**03Wjg-e**o 

Wffi-fc LTWu /ctAt^ ^^/l^v^ROfStefftfcfc^tN £f£L<(±5 
&£J*Lt, X L < (±5-100, 0005531, $ P> izftt t < (±10-50, 000553^ 

#(C#jP£ L< (±100~10,000£l&OTS y^^^-S)^^ K^W^ut^t 

[0 0 2 6] 

do ->^;i/*>/^j?-ei±, m^oGO/Giii^mR^^^^ 

[0 0 2 7] 
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£ iStt o * * ttffl t -c * & & <*> -e & z> , tntet&o 

[0 0 2 8] 

|&3S'Brtfe*tO**J: fcfc^lf, TobtCafl^^#^^V^-C|wIB#^ 

£fc^t6t?*Sfc#&k:K£o £*)A#lftKfi> Tob "7 y ^ V — - O 
LTTob, Tob2. Btgl, Pc3/Tis21/Btg2, Ana/Btg3. B9Jl0, Pc3K, 
Pc3B> B9.15&. Caf 7 y ^ V -<D? >s*?W£ LTCafK Caf2, P0P2£> $fz^ 
Tob7y 5 U -O^ W?*StfcCaf*7 y 5 V -tf>* >/**JR©iSMHl:fc LT> :i 

[0 0 2 9] 

^f&WOBWl, (i) HS*>v^S (*>L<tt*tf>l$rtfO fca-Ki"** 
li(ii) nmtt&!M**#fc&, *tiZ&m* (^L<l±-eo»fM-) 
[0 0 3 0] 

[0 0 3 1] 
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X Tf9 - 3 * - 9 - fc-^-Cfc 2> o Ralfe^tt -?u^-?- \z$8ffl& \zm& £ 

^wn^^^tm^^it^v^o tit, mmi^??-^ &<<DWi 

[0 0 3 2] 

- i 9 ^mm^si^ * * - <Dmm k mm osui d n asew q a -e § & 

(fchxJ?, Sambrook et al., Molecular Cloning : A Laboratory Manual 2 nd 
ed., Cold Spring Harbor Laboratory Press, 1989^#HB) 0 wStZ^yXS. K 

* ~ ?>*i±F*3i£f^^1£^v> i: || t, YCpMO 7" 9 ^ 5 * 
£Lv\, ii^^^-fctti^ ^aiJ, YEp24. YEpl3^^tft>tL* 0 
[0 0 3 3] 

li& lac4> EHQ5, suc2^oyn^-^>-^nc^$tL& 0 ttz, mmm. 
r > e v y rh7tO'j vwteaws^ t ltog418# 



aiiE# 2003-3083586 



12 0 0 2-2 8 0 5 1 2 W : 12/ 



» im> HIS4> ADE2^J&^r^tL*o 
[0 0 3 4] 

x.«!pESC Yeast Epitope Tagging Vectors (StratagenefrM) t&ifi&lf b*L%> 0 
v*-r^ ffffipESC Yeast Epitope Tagging Vectors^}** ^#ov»TV»4©T«^ 

[0 0 3 5] 

^loii^^^i^n- F^zm.< : K : ?-<Dm.mmitt'<=>^x<Dm ma, tzt 

2>->/t>* (GenBank) i «9 7J£TWe*&o IMt? >'*?'R<Qlftm% 
m t LX <D v )V * M & a - K-T * If^oiai & WC is < o £ £ MT 
, Tob7r^ V-JwJR-ta^>/'?^R^J:0 ! Caf'7T 5 'J -KJR-r* * 

I tob (TH'r/g : D38305 ( h ) ; D78382 (v> 

X) ) % tob2 >-#^ : AB035207 (fc H ; AB041225 (t^X) ) 

, btgl (7^773 : X61123 (tb) ; L16846 (^X) ; X64146 (G. 

domesticus) ) , pc3/tis21/btg2 ^IIHy M60921 (77H ; 

M64292 (v?*) ; Y09943 (H b) ) > ana/btg3 (T * -fe y v 3 : NM006 

806.1 (HH ;Z72000 ) , b9. 10 (T^ *fe y v a : X73316 (X. 

leevis) ) , pc3B (7^773 : AJ271351. 1 (tf) ; AJ005120 (v 

-7X) ) , b9.15 (T^-fey va : X73317 (X. leevis) ) „ cafl (T^-fe 

y v 3 : L46722 (tb) ; U21855 (v**) ) „ p0 p2 (7^r/a 

^•:D12807 (Saccharomyces cerevisiae ) ) 0 pc3Ki3 «£ 0 f caf2Hov^T 

(i> Prevot, D. , Morrel, A-P. , Voeltzel, T. , Rostan, M-C. , Rimokh, R. , Ma 
gaud, J-P., and Corbo, L. (2001) J. Biol. Chem., 276, 9640-964843 X XfBeko 
, Z., Sopiczki, M., and Carr, A.M. (1998) Mol. Gen. Genet., 260, 434-443£ 
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[0 0 3 6] 

^y-^mmm (pcr) fcfr^tKj:*), mm^>^^m, fztin^ 

o 

[0 0 3 7] 

fztz.lt, Toby t ^ L<(iCaf7r -HJSI"^^ WftLT, 

[0 0 3 8] 

Z> v> fi 2 l^±Oii * w ^ « * 3 - K-T ;*> jtte?- 1 to^l 

5L^*-fccafl£-^rL-C&& llwHi^^^-i:S:fflv^ 3>&v>l±tob 
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[0 0 3 9] 
[0 0 4 0] 

MHO $> Z> 2 o <^^ft@fi^ij n£ * Sr^-T h m*@E?iJ H^77^>^ 
SB^JOMK, fckx.^ tob%^tfc^£@fiaLT&£^?~£ffiv>T@£*£ 

tob^oitfe?-^ fcfc*.*^ HKll*ffl[0^n*-^-k|iai^rtetwaaifL-C 
^^.i^:UUv> 0 iOJ:9*^^^-^H^t^ YIpS^ * * - o «£ 9 

&&&&^m^ * * - Steffi $ *t * o 

[0 0 4 1] 

ft^'J^A^ (Ito. H. et al., J. Bacteriol., 153, 163-168(19 
83)) > m^#?L^ (xv^bn^'lz-yg^) (Hashimoto, H. et al., App 
1. Microbiol. Biotechnol., 21, 336-339(1985)) . ^nh^^fffi (Hinnen 
, A. et al.. Proc. Natl. Acad. Sci. USA, 75, 1929-1933(1978)) ^fci *K 
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[0 0 4 2] 

T?fc'J&3?fcATP*^LTV>£ 0 t£oT> ^ h 3 ^ K V TDNAO— U$> & v*li£*B 

•XMmfe. -^miE^-m, iiat>fx>foo, P i37~ 147,1981^) 

[0 0 4 31 

&{±^ tzbz.^ Burke, D. , Dawson, D. , Steams, T.^, Laboratory Course 
Manual for Methods in Yeast Genetics , 2000^KR, Cold Spring Harbor Labo 
ratory Press (2000^) KfBifcS tlX^2> 0 t*&fc>^ H^xf^^A/nv 

[0 0 4 4] 

fi-, fzbz.l$^ Boone, Castenholz ^,Bergey's Manual of Systematic Bacteri 
ology, Lippincott Williams and WilkinsflJ (2000^) LTffi 
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ibK tztx.lt, ty*n^xi, yy't7 #u^-b*JK, ^;W^n^-t;* 

7*n5-bX --bl/lfyi (Saccharomvces cerevisiae) . v7t7*n^-t^ 
• #Z"< (Schizosaccharomvces oombe ) ^t ! l:ffflt^^)^j; Lv* c & 

^ • 7^f ^ ( Kluweromvces l act is) tf, \£*Tm^m,°t %>W%t LXlt, 
fztz.lt, e*T-^xM;x ( Pichia p astoris ) #W<b*i& 0 
[0 0 4 5] 

^mTT^^wm g ,o^i4i3 i v*/ 1 tzimm? n<D^mrx<Dm^<o 

^m<^^> • *ytfx*%%^z t-frh, frfrz>~?u : z-*-*&.m\^tz : mn<D 
*&9.mmK&^xi$, immTK$>&m.mtLxmm?>^?n*?- v-r&m. 
ittz^t*^* * - *m^z> z t^it^mn^mn t mm^mmz ± *) # 

[0 0 4 6] 

*rti*mm-t&t x(Dm, m&m-t&zt-hmmx-h&o 
om&ft-t lxi±, mfc*mi^mzmmLxfcnMKm-t2>txigmLtzfe, 
tgmmzmm u z<ottM*io% ? v * n -)vmmzmm Ltzi><D* -sow y 

[0 0 4 7] 
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[0 0 4 8] 

ti&o tot, wjo-ittLt, ^m^wm^**, ^mmmnnv) 

[0 0 4 9] 

c) m-m<D^^m^m^-r^i:m, 

[0 0 5 0] 

(D^Mr^mmri- & mmx$> & wmm^mfirr Kit^xm-Boit 
BxhhWi'k, ^mmmm^TK^xmn^^m^wrLtzn, mmm 
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(kfitiTobfcffillfMJ LT-€-o«r**||» i"^> e: b.Hfitohtix\**& £ 
[0 0 5 1] 

w&zm^&m&K^xmmir&o 

[0 0 5 2] 
[0 0 5 3] 

mmmm^mLfz^ mm* y^?nm<nmi*Mm-$-z> y*u*-?- ttz 



ffiSE# 2003-3083586 



12 002-280512 9 ^- v I 19/ 



[0 0 5 4] 

wnzmmLxffio mmi*m&<owmm*&&kft* titx.it, 2 4~3 7°ck 

T 2 ~ 3 B fiP&W t tz im^M&ftT-eft 7 o *tz, J#*l±, fckx. 5i\ 7 
[0 0 5 5] 

[0 0 5 6] 

k & 9 ^ - * &«!l£-f £ - i 0 ff * 3 o &n<D*ki?WL 

nmmkte^mwL*%mm~muLxim (tzttut, 3,ooorpmT*io#is<^fr 
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[0 0 5 7] 
[0 0 5 8] 

ffHffiii> #^tt^«o^Wm^iiiJ^m*B#F^t^Lryny h -tactic 

®m^<Di^TKm&<D&if<Dm±i>smtt>t>titz, t smart wm<o£. 
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[0 0 5 9] 
[0 0 6 0] 

^^^**^i±^H»^«ffl*«JII!^$*t&o TobO*SB«rHft#i- 
^^K{i#ffim^^-t4ff * ^#j0UROj6«tta t ft aTJrtBfeF* •) * Cafl fcfflS 

[0 0 6 1] 
[0 0 6 2] 
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[0 0 6 3] 
[0 0 6 4] 

[^l«!!] 

[0 0 6 5] 

mmmK^xmmLfzmw, mm, mm, %bmz-m*)%mm.ijfe*, m 

T^tttbXT^-fo 
[0 0 6 6] 

l . Ht^fc 

[0 0 6 7] 
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0 



E.coli 



JM109 



hsd&Vl (rK-,mK + ) .ree/U.eiidAl,^ Uac-proAB) ,gyrA96, 
tiu'-l,re2A.l,si7j7E44,F , [irflD36,i7roAB,7acI<t,/acZ^lM15], 



el4- (McrA) 



S.cerevisiae YPH600-12 MATa,ura3-52,lys2-801***>**Me2-101*«**, trp-463, 

his3-l4200,leu2-Al, p° ($>Z>W£.0-) 



[0 0 6 8] 

2. J&Jfe^it^H 

<fc<^^^0&J&Kov>T{i> Burke, D. , Dawson, D. , Stearns, T. 
qf, Laboratory Course Manual for Methods in Yeast Genetics , 2000^J&, C 
old Spring Harbor Laboratory Press (2000^) &#JBO£fco tgikte^X*- 

[0 0 6 9] 

3. mmute 

(1) izmmwomj&nmm 

-80 < C-e^LT2b^> JM109O a > tf x > V JfflJSlOO^ 1 *7k±XfeM U 5//1 

^ofc«*±-e2*lll»lL^ S0CJ$ife*0.9mlinx.TJ: <i&£-U 371CT*45# 
W*g*L;fco ^tt^Amp^lOO^g/ml^LB+AmpS^Ml^f 37t:-C— 

[0 0 7 0] 

(2) vwk<7>*mmm& 

30ml LB+Amp^#^%-e^# LfcWfcfcjt'frJB^*- 7 K# LT^T'8000rp 
m, WMM'fr"*- ^iti:iotilL/io » £3ml O 'j - A v§f£ (5mg 

5Mtft^o 4mlONaOH-SDS?S«[ (0.2N Na0H-l% SDS) «rJnx.T«^^^S^ 
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U IhK^Wiil^o 3ml^3M BI«*H9A»Jfc (pH4.8) £Jnx., flK^fc 
ri^U 2k±fc:iO#W»1tL;fc8k 15,000rpm, 1555-RU 4 < CTSI>k£fi : o*:o ± 
yf^ifLv^a.-y^^t, 6mlc7)^ V 7 e n/NV -;l/^JHx.T-20 < C^20^TO 
It/:^ 15,000rpnu 15^, 4*CTSi't*ff o£ 0 tfcl££2ml<7)70%i* y 

U I^C<300//l^TE^^a.-y^^LT^^^> K;W"7 
^-•/^L^: (11600^1) o 6yu lOlOmg/ml RNase*iPx.'C37 , Ct?20^ra-f > 
^ra^->L^ ^y-^tftffiSrSIIU ^nn*;i^Aftbffi£3IIK •x.-t^JS 
m^3|l]^fofco 120// 105M NaCli§?£t 240^ 1030% PEG #6000£ JUx.Tm^ L 
7t:m-20t:i?40^#Sb. 4 < C-e30^»ttt/c o 14,000rpm, HtfHB, 4tt 

«7K^»Lfco 4.8^1^5M NaClMhl92// lco^^ y-;V^inx.T^L, 
-20t:"C30^M#et7feo 14,000rpm, 15#IBL 4tt*L^ z3fcJK£200,u 
l<^70%i^7-;V^inx.TM^^^zti^ ; &?5feofCo 14,000rpm> 15^ffl> 4tt 
a'frb^»iJfcR*lRll*> , /-C*aftU lOO^lOTEH^LfCo -E-<£^> OD 2 60 
^33 «£ tHt£«fcl& J: o T «j£ & M5c L 0 
[0 0 7 1] 

(3) PCRft 

98*C • 30#^. 601C • 6Oj0>BK 72^ • 90®m<W'( ? ^^^J ? )V£\,>7g* 

NEBXlO^y Vr-ZlOfx U 4mM 4dNTP^ y * 7, SrlO^ U NEB Vent p 
ol(2U/ i ul)S:0.5^U j*'B**59.5// liPx.TtM00^ HwlHSSU **LfclOmg/ta 
lOBSASrlji U 5 ^vfrt-'f )V*60 M limit TRl&^fifofeo 
[0 0 7 2] 

(4) r^TD-^^o^O«JffiLtcj:*DNA^«l 

4"*Wmi'J:oTP^L^7 0 9^^ KDNA 5^g53*«rlOO/« 10^*CfWIIR»3R"e«!s 
Loading Dye 20// 1 £tJnx-T120/< 1 Lfco *£C*l&Mt U a-Vf ? K 

^:-bn77>f-^tl, 0.7%OT^rn-^^;v^fp^L^o 120//KW 
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o7t e O.5XTBE£0JRLT:7i./-;i4E&tti£2[Ik .x-T^Wftfii £3!ItfT ofc 0 
[0 0 7 3] 

( 5 ) 7, X KDNAcO/h^ - ;H1S (5-^7/) 

OOrpm, l^raat^L/S^ \W/*\<Dy)Vn~7^y-7 T -Z%\\%_xtf)\'7-v?7. 
U $fcR*^fcJK38Lfco 150^1ONa0H-SDSv#^(0.2N NaOH-1% SDS)£ira;i, 
fa-7*^±Ti:IoTl^^|;i^;t, **^5^W»1St/io 150/*1<£>3M 

S^m* y * A/t y 7 T - £ jp£ rfl-a* t fcfc, 500 p 1 0 7 * y - ;v £3/n£ t*S£- 

U 4lC-ei2,000rpm. 5#ffltf>j&fc£?ro;fc 0 Jig G£j500/* 1EMD0 ^SU^^ol 
-•7*K#U (500^1) ^nn*;i/A&jjn;iT4 , CT\L2,000rpnu 5$MW<0 

^^rffo/co ±J§ (^7400// 1HJII31) i3W3-x.~-7lz&L, Hfem. (800 a* 1) 
(Ox^/-;^lmitJ:< m-&, - 20X: T?30frm&fl L £f&, 4 *C , 14, OOOrpm 

> i 05-noa^*ffv^ ^^200/^ i<7)70%^^y-;v^Jnx.T^<?i^L7t 

o 4*C, 14, OOOrpm, 5$5-rao$frkfcfrv\ W^^I^V^^^^^^ 2 
0/« 1 <£>RNaseA *!) TE (lOmg/ml RNase l^l-TE 20 fx 1) K?§fl?U 37TCT30#W 

[0 0 7 4] 

(6) mmvj&mmm osmvrvAm 

fai<oYFDWLi&&mz#mzmmu 3o°c, -^commm^^fz 0 ^mm<od 

%<Dhnl^20ml<DYPDmimmzmSL, 30*C-e4~6B#r^. KU (Klett unit) 
60mmz%2>* X-^Lizo ^#$<7>OD 60 (tfi&$!l;eU Mfefcfr hMim&2X 
108cellsfcfc*J: ? H**«EOJIS:»Hr LTtH} t *K 50mlW«^a.-rtw# 
Lfco MLT3, OOOrpm, 55jHB©j*'fr*fTofcflk, iJfcJg:*10ml^)TEH}S?B U 0 
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j&K£ifi^3,00Orpm,» 55frlH!<Z>$£'fc£?To;fco SfcRfclmlOTEWRiS LTlmlcD0.2 

iiMfcyf-^A«F«t*inil, 3o°CTiB#F^«b^ (^trnawT 

^tt-rtL5/zg^DNA*Jnx.. *±-C30$HBOTtLfco 200 ,u 1070% PEG4000£ 
UPX.TJ: <m^U 30°C"T?1B#W^ b L£f£, 42 c Cl?5^^li- b -> 

ay^&frofco *<&&-t Cfc41C, 12,000rpnu 5#KO$8>k&frV^ ifcJR&tff 
^oT*.±-C^L"Ci3V>^lmlO^B7K^31^L/io 4°C, 12,000rpm, 55MB O 

30X^3-5 BWlgf*Lfco KlHfi«^ Klett Summerson^:«^ft (K 

lett Manufacturing*^) tyftMLiZo 
[0 0 7 5] 
( 7 ) SDS-PAGE-7 9 V 7*n y T 4 > 7 

<D* m^mm (t)v*v -tca-sds&) 

5ml<Dl%mWL**-y'<y iSMWR) ^-THl^LTH, OOOrpnu 5^ 

WjS^-t^ifclcioT^BU -ett^2, 3EHfcDSEL;fco ifcJR«rl.25mlO«tf| 
tKK«U 160//lOMe-Na0H«rlJn^T7K±^10^#MLfc:o 14,000rpm, 20£- 
WSfrkfc. ±t^^y>7>^v^^:||*U ifc«:tei.5ml<&ifrT-feh 

TOfit/^> 14,000rpm. 5#K»'frLTifclK*:|s|iDlU x^>K;V7fa- 

o T-fe h >«fci££ & -9— JRffofc^ ifcJR*150A< 101% SDS/O.IM Tris-HCl 
777- (pH6.8) JC»»U pHSU^^^*tt^T/u*yi4^**c:fc*fl| 
m^WL$mX«ifcMZBML?Zo 95V, 353-WML*:^ 14,000rpm, 
5#WifrfcLT±:t*£|I|JKU Lowry&£ffiv>T* >^^»0*«r«5feLfco 

[0 0 7 6] 
(DLowryfe 

^^COV^T^ TLowry, 0- H. , Rosebrough, N. J., Farr, A. L. , and Ra 
ndall, R. J. (1951) J.Biol.Chem. 193, 265-275J Kf5^$*LTV>& 0 t±£i&fcB 

sa (vi/sfa.mTfl>?$>) *m^xmm&m.*ft$uLtz 0 bsa£ 10,20, 30, 40,50, 
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70,90,110,130//g/200,u I 7 K**l-e*LPSEU ^(D^-yy°)V\Z\m\(DQ, 

XtlXtffrf- y U mMKlOfrm&Wi Lfc«> 0. lm^I^ryl^^;^ 
*>f7^, £i&*e305frW#ebfc^ 0D 750 i: OD 5 oo<Dm £M5eU 
^ klSifcffililfcfM t/io HflMw ltl65t> ^>K^0D750 fcOD 5 oo®1it4rS!^ 

[0 0 7 7] 

^(omM^tm^^mmosEL BE-230 (bio crafti±m) *;sv*fco &m 

£70%-x.* J -JUX^ti^K^^tyifz^ Z:Kh%W v~7°X*ttb, fmfffr 
K 10% APS (Ammonium Peroxodi sulfate) SrJnx-T? 0 W HCsfELM^ -?-<E>_t 

icimi<«m;fc£^u^*:o m^3o^^»aL^, ^wtK^^tt^o^ 

3— A4rHL^t?Mia-C305WW#1lLfeo ^K^fe i^iftlS^oa. 
J&fiLaemmli, U. K. (1970) Nature 227, 680-685, 1970 i> L < i*ffi£ift¥%Wm 
mi. 9>'*?mi H *, Ilftf^A (1997 

) fcSB«c$*LTV*£ 0 
[0 0 7 8] 

A (DftKM^ tzffr ZM^fcX-ffi^ tz Q K£«TU ?V v 7~?ifcmm V> ±. 

m t —m^mm * t &s&jb <?>tjs k^s^ 777- «• xttr jls * t» k a 

[0 0 7 9] 

Electro blotting/* y 7 r-fcttfc Ltzy^tffl C±%Z<D?>ffi,6fot- h n 
•feJVa-^I, ^3$C<7)JIIItcm;ku lOOmA-eiBtP^ «aE*ijKLfeo b 



ffiiE# 2003-3083586 



2002-280512 W ^- v : 28/ 



$g£:?L (20^43 §K?£<Sr2afc) . 5ml<DTPBSK5 M \<D— ^L#«rJnxT— B#Fb1 
L£ 0 TPBS-C30^tSM (105H3 lt«*Sfi3i) > 5mlOTPBSK5 

?££^&) . 6mg<7)4-^nn-i-^--7 h-;v£2mlO^ ?/-;W::?gfl$U lOmlOP 
BSh5^ l<^H202*l)nx.7t^c7)tc- h n-t;vn-^^^AtL, ft'tt^ LtM 

o 

[0 0 8 0] 

(8) ^-Sr^l^M^i* (,") Oftft 

5ml<7)25^g/ / ml xfy-)Aynv^ K (EtBr) $iiinSD*g:l& (0.67% Yeast Ni 
trogen Base w/o amino acid+2% Glucose) KBTO&f* ( p +) £;fit®L> full 
growth* tr30t: X3 B t £ 0 * * <b 0. 1ml o Tff t v*EtBri6bnS 

full growth£^30r^3BW*&*Lfc&. M^K^^LTY 

pd-tv- HcjfcfrSHlu 3o°c-e35f H i^*L7to 'tehfitz^yrfruu--^ 

[0 0 8 1] 

1 ^#Saccharomyces cerervisiae ^^ffe^^^^tt £ tob (htob) 
**16«-C»itob (htob) jtfc?- £ eE &Saccharomvcfts cerervisiae YPH500-1 

tiiz£^x?\%&zzti&m&(D&ii?ytm^mk*mmLtz 0 t%t>%, towt 

[0 0 8 2] 

&ib\ ^^^-tLTpESC-TOP4ri?-^n-->^ic^Lfeo total 
fsTii^ Mit'fs : F-&'^-frpME18S-tob (pMElSSOEcoRI^itctobitf^^Jf XLtz 
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[0 0 8 3] 

( 1 ) pESC-TRP- tobOff 

KDNAon« (**j*ao zff^fzo mmzpEso-TKPK^T i>*mm 

(D^mmit^K -f?** VWk<DffiM (4>*»ffi) Zft-otzo mU\^tzy°y 
7, \ KpME18S-tob^T>7°V-- b t U 
7*7- K77-fv- : 

5'-cccggatcca tgcagcttga aatccaagta-3' : 5) 

5'-cccgtcgacg ttagccataa caggctggaa-3' (Ifi^OS^ ! 6) 
£fflV>TPCR£?TV\ tobstfsT-'IrJtiliiL./Co ^h^ltz?CRM%^BanEItSa\IX^ 
m^tz^k. F)l<frb<D®y)ftLfc £oTDNA&I|lK.L7to pESC-TRPKov*TkBara 
mtSzlIXtmVfz^ V)l<frt><Dtyt)mL\ l zS:- : >XWk$:m$lL?Zo ZKh<D 
^^#^ioTllIl|XL/itoba^tpESC-TRPO|)f^^^v>T9^^-v 3 > 

xmULJz^ 7^*^ KDNAOIM (ttltfi) ^Tofco 
[0 0 8 4] 

(2) YPH500-12$c (p~) \ l z&tf2>Tob?Z'^?M<D5&m&£Zf£. z Wmm 
ft$kLfzy°yA< K%fflv^T^m i J^7A^lc«J; 1? YPH500-12$; (^-) 

Rtetfctrffofeo nhfttz^mmm^m<Dcsu-mm^mKmK.m^x3ov 

•C2-3H M^*U Wiot b 'J 7 h 7 r vK#tt*#o^jreSWfc*aHfe 
L?z a -C-07V- h^^5mlOCSM-TRP Glc (2%) Jgtffefc: n n~- LTlft* 
m^Zft-otZo lW^«**30r^l62I^BIfrofcl^jft^§KK3&*fe0. 1ml toT5i 
l^CSM-TRPRaf (2%) §it:Ix.if, $ f> HllWf*Srl22l^nff o ^« 
^^«b0.1mlfcoT2^oO5mlOCSM-TRP Raf (2%) J&Jb i: CSM-TRP Raf (2%) + 
Gal (2%) #*K:**l^*i*6;UK^ 4f*Iit^o W^v/nyrO 

o Tob^V/^K^m^^myc^^fflv^Tto myc^#£ l^ob* @OC* 
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[0 0 8 5] 

(3) Tob*>^|C<D3&mKi:&YPH500-12$c (^-) O^WOi&T^^f 
H# JB <09Vrt* ?-T*$>2> pESC^< ? * - te££Ll ^n*-^-*jf 

[0 0 8 6] 

yphsoo-^ ( P -) K^x^mm^ftLxmjmzy'vy hLnmmmz 

&EI2 H^-fo 

[0 0 8 7] 

[0 0 8 8] 

HliO, Tob?>/i*M<DfE&;WF (Raf) iSiO^^T (Raf+Gal) X&fc 
pESC-TRP-tob-19, 22, 23 (Raf) KJfc^pESC-TRP-tob-19, 22, 23 (Raf 

+Gai) ftttmm&£vtmm&m*$L#>t:Wr&, m^mm^m < * > 

W$<ftiit^?) % pESC-TRP-tob-19, 22, 23 (Raf+Gal) "efi^W^'fiT 
Ctzt mfeX* § & 0 £ 0 2 bZTFt «fc d Tob* lOMifrT 

[0 0 8 9] 

^J&0O2 ^-©S. cerevisiae Oiq^R^ia^^^ttacaf (hcafl) 

m . 

***«-CI±caf (hcafl) atfe^i^^S. cerevisiae YPH500-12$c ( /0 ~ 
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[0 0 9 0] 

£23, ^^^-t LTpESC-URA^-9- > 7'^n-^v^^fflL7to hcafl 
it^f-t±, SaHS^i-g-trpcDNAS-hcafl (pcDNA30BamHI-XhoIg^^hcafl-myc 

[0 0 9 11 

(1) pESC-URA-hcafl<Z>f^*L 

pcDNAS-hcafl^fflv^T^MBjMlOQCO^^m^^V^ ft h tltz^mmfofr 
fe^XUTWiOW Srfxofco TO^pESC-URA^ov^T^^cm 

Bo^JWEJft*flv^ /7^^ KDNAOW® fctTofto Ilt7t7' 

9 X ^ KpcDNA3-hcaf 1 £BamHI t XhoI-CgLS Ltz^ Y)Vfr h <D$) f){BLi:io 
TDNA£®lK.L/io pESC-URAlCov^T^BamHIhXhoI^SL^m, ^;W>>£>0#J 
i9 m Lfc X o TDNA^HJlRLfCo £ tt^> OHK^JC «t o T L fchcaf ljtfe^ 
fcpESC-URAO»fM-Srfflv»T9-<^-'>3 >S:ffv>, :fcJ8raoj&KtE&fc?T o fc 0 

[0 0 9 2] 

(2) YPH500-12* (/>-) H^ttSCaf^V/f^ «0|&-Si5 .fctf&WJfcl* 

KOIaIiRl±4 5HKf|^fffo/,:, 
[0 0 9 3] 

nife^ 1 1 mmz LTYPH500-12* ( P -) <Di%MmwL*ft$ t Ltz 0 mm^m 

[0 0 9 4] 

03 X y) s Caf* >;^fOiflTfeilFMTT«I^if«lt 
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^mTT-Wb^zgiiftfj&T-t&Zt&ftfr&o pESC-URA-h 
cafl-13, 14. 15. 16 (Raf) KJfc^pESC- URA-hcafl-13. 14. 15. 16 (Raf+Gal 

) «u mt^m^x^mmmm^^tzm^ mtmm&&<%n, mm&mtf 

/h£ < pESC- URA-hcafl-13, 14. 15. 16 (Raf+Gal) Xii^(D 

^T^^^^«Tii^t^Caf ^ y^^'Kii^TL hiitzo 
[0 0 9 5] 

^»J3 ^«S. cerevisiae O^^^^i^^^tt^t.oh^H^hhrafl^^ 

^m&ffl-eittob (htob) stfrT-fccaf (hcafl) l^^ffS. cerevisiae 
YPH500-12* ( P -) tclSJBt^Xi-^. £ t lj m#I*!K*iv>TTob* V* 

mmxtmzMMn&u *<D^vm*wm^tz 0 

[0 0 9 6] 

(2) YPH500-12* ( P ~) K&W2>Tob?>s*?MkCaif? >^?n<7)$£%Li$£ 
YPH500-12$c (p~) ^pESC-TRP-tob^pESC-URA-hcafl-eiWIBt^^K^i-^ 

£ tmmmmm 1 tmrnizLxrob? y^sr^caf * >^icopfiB#3&3U3 x 

1 4 4B#Fb^#B#*T^t ofe, 
[0 0 9 7] 

(3) Tob^W^SCtCaf* V^°^g^ra^ia^J:^YPH500-12* (,*-) O 

HM$ll i:|WI^tTYPH500-12^ (,,-) Oii?ilffi|§t£ffr& L£ 0 iWiai 
ftH^Hl5^i- 0 tfc, W^yrnyf'f >^<7)^=lr|ll6 K7jrf 0 £33 
. IH^ 1 . pESC-TRP-tob£pTtobt. pESC-URA-hcaf 1 £pUhcaf 1 t . V&\^T%?Mt & 
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o 

[0 0 9 8] 

MTt'H^ c, ^t:4f ^i£Tt ^> £ ttffrfr2> 0 -f%t>%, pTtob+pUhc 
afl-13, 15, 16, 17 (Raf) lcjfc-<pTtob+pUhcafl-13, 15, 16, 17 (Raf+Gal) it 

<&&CLi:^£>, pTtob+pUhcafl-13, 15, 16, 17 (Raf+Gal) X*it£.1?<Di&T& 
[0 0 9 9] 

^»J4 cerevi s i ae O FMKf kKtSmz is if 2> 1 ck3tfe?-0%g 

^^^il-e ^ 1 ckjftfe^ £ i£g:S. cerevi s i ae YPH500-12^ (p~) K^X^ 

-etL^ioT5I^^c:$tL^^#^wm^mb^li^L/io -T&;b*>, lck 
[0 10 0] 

s<>7*?-t LTpESC-URA^+J-y^n-^v^^^t/Co t^, lckst 
fci^te, ma^£-^trpME18SH-lck (pME18SH CpMElSS^TC^Hindlll^^o 
-£LT, ^O^EcoRlTO^HindIII^lC^L7t^^^-] OHindlllgltf&Kl 

[0101] 

(1) pUlckOfPili 

pME18SH-lck=Srffl v^T^mjM109^)^K^^^TV>, # *Lfc^JftESWfcfc 6» 
KDNAOW84 (**#ltH) *ftvtz 0 mm*pESC-Wklz<>^x i>±MM 
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oT&mm*^, -7?*^ Ymk<DMm (^ittm) =Hto£ 0 siml^pmeis 

SH-lckSr-r h U 

5' -atgggctgtg gctgcagctc a-3' (iB^iJ#-^- I 7 ) 

5' -cccgtcgaca ggctgaggct ggtactggcc-3' (I2^!]#-^- I 8 ) 

DNA& @JR Lfco pESC-URA£BaroHI*e#kS L£?£, Klenow»3RH J: o T^O¥rt 
it*'K-otZo *ft&Sairt?#yffiLfc$U ^;v^t>0-9J»)mUtcJ:orDNA*lHliR 
Lfco i tt 5> <a£Ofc&ft X o T 0JjX L tz ldriUs^ £pESC-URAO mfttm^X 

•/Viy/lciotaiBL^ 7*7* S KDNAOPS (+*«ltti) fctxofco » 
10 10 2] 

(2) YPH500-121* JcjSJtaLck^V^^StOl&a^i^W^aft 

mmitftitzo #^^^^m#*SIJ^CSM-URA@^^^ffix.«v^-C30 , t 

7t 0 fO^l/- >^ib5ml<^CSM-URA Raf (2%) J$JfetC3D--S:«[liU mT^« 
^30 < C-e96B#K 5 ffo/i^ J§S»^0.1mlfc-pT2^:o*o^5ml^CSM-URA Raf ( 
2%) igitfltCSM-URA Raf (2%) +Gal (2%) ^m^^f^M^U^, 

[0 10 3] 

(3) Lck^V^^g^HiSlC i^>YPH500-12^ C^") ^fefOtT^fiHf 
HJfeM 1 t W\%fc\t~ LTYPH500-12$c (p~) ©JflfltUMftfcffoftLfco 
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[0 10 4] 

H7iD, Lck* >/^f©^STi5 «t ^STt^fS^if^ft It 
7*4 < -»44**/7ti t tfc. Lck^ >^?M<DW^MT 

bit'*, §&Wr^WbfrK&^1)*&T-t2>Zti)*frfr&o *T pUlck -2. 

3. 4 (Raf) fcifc^pUlck -2, 3, 4 (Raf+Gal) it, HkftftEl l$C 

£>tzm&, mtmm&&<%t), mm&m*'bz<%2>ztfrt?, P uick -2. 3 

, 4 (Raf+Gal) •Vi±&ff<?)®rf r 1>*&.Z1zbmfe'C%2>o tfz, H 8 fcj^f * 3 
, Lck* >^^@oHm^#T^*^>^T^mb^Lck^ >/^S**fix. 

fco 

[0 10 5] 

[0 10 6] 
[0 10 7] 
[0 10 8] 

sits ickmtt*mmir&tz&(D77 4^'-(Di&MmiiT~$>2> 0 

[0 10 9] 

[^O^J*] 

n?mmttzimmMzm^i>L<imjzi-2>mmz^i-&o ^x, mm&.m 
mimMitmmv>mm j ?Mktfm j i'i-2>m* <Dm£,<v%imM& x xf/t tz\t^m 

m%w®.mzx.mLtzwm^ mm? %mmw? b^x^mrx^n 
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SEQUENCE LISTING 

<110> Biochemical and Pharmacological Laboratories Inc. 

<120> A scree ing method 

<130> M-14-014 

<160> 8 

<210> 1 
<211> 138 
<212> PRT 
<213> Homo sapiens 

<400> 1 

Met Gin Leu Glu He Gin Val Ala Leu Asn Phe He He Ser Tyr Leu 
15 10 15 

Tyr Asn Lys Leu Pro Arg Arg Arg Val Asn He Phe Gly Glu Glu Leu 
20 25 30 

Glu Arg Leu Leu Lys Lys Lys Tyr Glu Gly His Trp Tyr Pro Glu Lys 
35 40 45 
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Pro Tyr Lys Gly Ser Gly Phe Arg Cys He His He Gly Glu Lys Val 
50 55 60 

Asp Pro Val He Glu Gin Ala Ser Lys Glu Ser Gly Leu Asp He Asp 
65 70 75 80 

Asp Val Arg Gly Asn Leu Pro Gin Asp Leu Ser Val Trp He Asp Pro 
85 90 95 

Phe Glu Val Ser Tyr Gin He Gly Glu Lys Gly Pro Val Lys Val Leu 
100 105 110 

Tyr Val Asp Asp Asn Asn Glu Asn Gly Cys Glu Leu Asp Lys Glu He 
115 120 125 

Lys Asn Ser Phe Asn Pro Glu Ala Gin Val 
130 135 



<210> 2 
<211> 19 
<212> PRT 

<213> Homo sapiens 
<400> 2 

Tyr Glu Gly His Trp Tyr Pro Glu Lys Pro Tyr Lys Gly Ser Gly Phe 
15 10 15 
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Arg Cys He 



<210> 3 
<211> 21 
<212> PRT 

<213> Homo sapiens 
<400> 3 

Leu Pro Gin Asp Leu Ser Val Trp He Asp Pro Phe Glu Val Ser Tyr 
15 10 15 

Gin He Gly Glu Lys 
20 



<210> 4 

<211> 285 

<212> PRT 

<213> Homo sapiens 

<400> 4 

Met Pro Ala Glu Thr Val Asp His Ser Gin Arg He Cys Glu Val Trp 
15 10 15 

Ala Cys Asn Leu Asp Glu Glu Met Lys Lys He Arg Gin Val He Arg 
20 25 30 

Lys Tyr Asn Tyr Val Ala Met Asp Thr Glu Phe Pro Gly Val Val Ala 
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35 40 45 

Arg Pro He Gly Glu Phe Arg Ser Asn Ala Asp Tyr Gin Tyr Gin Leu 
50 55 60 

Leu Arg Cys Asn Val Asp Leu Leu Lys He He Gin Leu Gly Leu Thr 
65 70 75 80 

Phe Met Asn Glu Gin Gly Glu Tyr Pro Pro Gly Thr Ser Thr Trp Gin 
85 90 95 

Phe Asn Phe Lys Phe Asn Leu Thr Glu Asp Met Tyr Ala Gin Asp Ser 
100 105 110 

He Glu Leu Leu Thr Thr Ser Gly He Gin Phe Lys Lys His Glu Glu 
115 120 125 

Glu Gly He Glu Thr Gin Tyr Phe Ala Glu Leu Leu Met Thr Ser Gly 
130 135 140 

Val Val Leu Cys Glu Gly Val Lys Trp Leu Ser Phe His Ser Gly Tyr 
145 150 155 160 

Asp Phe Gly Tyr Leu He Lys lie Leu Thr Asn Ser Asn Leu Pro Glu 
165 170 175 

Glu Glu Leu Asp Phe Phe Glu He Leu Arg Leu Phe Phe Pro Val He 
180 185 190 
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Tyr Asp Val Lys Tyr Leu Met Lys Ser Cys Lys Asn Leu Lys Gly Gly 
195 200 205 

Leu Gin Glu Val Ala Glu Gin Leu Glu Leu Glu Arg He Gly Pro Gin 
210 215 220 

His Gin Ala Gly Ser Asp Ser Leu Leu Thr Gly Met Ala Phe Phe Lys 
225 230 235 240 

Met Arg Glu Met Phe Phe Glu Asp His He Asp Asp Ala Lys Tyr Cys 
245 250 255 

Gly His Leu Tyr Gly Leu Gly Ser Gly Ser Ser Tyr Val Gin Asn Gly 
260 265 270 

Thr Gly Asn Ala Tyr Glu Glu Glu Ala Asn Lys Gin Ser 
275 280 



<210> 5 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer to amplify tob gene 
<400> 5 

cccggatcca tgcagcttga aatccaagta 30 
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<210> 6 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer to amplify tob gene 
<400> 6 

cccgtcgacg ttagccataa caggctggaa 30 

<210> 7 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer to amplify lck gene 
<400> 7 

atgggctgtg gctgcagctc a 21 

<210> 8 
<211> 30 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> PCR primer to amplify lck gene 
<400> 8 

cccgtcgaca ggctgaggct ggtactggcc 



30 
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[0 5] 




[HI 6] 
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